Contractile function of rat myocardium is less susceptible to hypoxia/reoxygenation after acute infarction.
In this study we tested the hypothesis that induction of heat shock proteins (HSPs) and antioxidant enzymes is a compensatory mechanism, which preserves the contractility of the surviving myocardium after acute myocardial infarction. For this purpose, mechanical function of isolated rat papillary muscles was tested 15 h after experimental myocardial infarction and sham operation, respectively. Contractility of the preparations was compared to the expression of HSP25, HSP72, and glutathione peroxidase activity (GSH-Px) at normoxia and during hypoxia/reoxygenation. At normoxic conditions, rates of isometric contraction and, in particular, of relaxation were significantly higher after acute myocardial infarction than after sham operation. Improved relaxation rates were reflected in 2- to 3-fold higher heat shock protein levels in papillary muscles from rats with myocardial infarction compared to sham operated animals. During hypoxia/reoxygenation, the rates of contraction and relaxation were better preserved after myocardial infarction than after sham surgery. Recovery of relaxation rates during reoxygenation was associated with increased HSP25 levels and enhanced GSH-Px activity after myocardial infarction. In conclusion, heat shock proteins exert a beneficial effect on cardiac muscle relaxation after acute myocardial infarction. Enhanced heat shock protein expression and GSH-Px activity may protect the contractile function of the surviving myocardium against the damaging influence of hypoxia/reoxygenation during the early post-infarct period.